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A new method of hydrogen production by mechano-chemical reaction of aluminum (Al) with water 
was studied. There was a long induction period for hydrogen production by the reaction of Al with 
water. This induction period was remarkably decreased by the addition of high hardness materials 
such as SiC, BN and SiO2. It was concluded that, since the aluminum oxide layer on Al surface was 
effectively destroyed by addition of high hardness materials, induction period of mechano-chemical 
reaction of Al with water decreased. 
 


























































Fig. 1  Reactor for mechano-chemical reaction of 
aluminum with water. 
 
 
Fig. 2  Closed system for mechano-chemical 
reaction. The volume of bold line is 454 ml. 
 
3  結果と考察 
 












列は粒状 (9mm) > スポンジ状 (8～10 mesh) > 
粉末 (100mesh以下)である。また、これらのAl

























Fig. 3  Hydrogen evolution by mechano-chemical 





















Fig. 4  Effect of aluminum particle size on 
hydrogen evolution by mechano-chemical reaction 
of aluminum with water. (●) Powder (< 100 mesh), 
































































Fig. 5  XRD patterns of aluminum (a) before and 
(b) after reaction (Solid product was filtered and 






































Fig. 6  Promotion of mechano-chemical reaction 
of aluminum with water by addition of high 
hardness material. 
 










Table 1  Mohs hardness of various additives. 
Additives Mohs hardness   
Silicone carbide (SiC) 9 
Chrome (Cr) 9 
Boron nitride (BN) 9 
Tungsten carbide (WC) 9 
Quartz sand (SiO2) 7   













































Fig. 7  Effect of addition of various hardness 
materials (6.0 g) on hydrogen evolution by 
mechano-chemical reaction of aluminum with 
water. (○) no addition, (●) SiC, (◆) Cr, (▲) BN, 

































Fig. 8  Effect of particle size of SiC on hydrogen 
evolution by mechano-chemical reaction of 
aluminum with water. (○) no addition, (●) #800 
(6 g), (▲) #800 (3 g) + #400 (3 g), (■) #400 (6 g), 




















Fig. 9  Effect of the amount of SiC (#800) 
addition on hydrogen evolution by mechano- 
chemical reaction of aluminum with water. (○) 0 g, 




























Fig. 10  Effect of the amount of SiO2 addition on 
hydrogen evolution by mechano-chemical reaction 
of aluminum with water. (○) 0 g, (▲) 3 g, (●) 6 g, 





種類による誘導期の短縮効果の序列はBN (4 g) 




























Fig. 11  Effect of the amount of BN addition on 
hydrogen evolution by mechano-chemical reaction 
of aluminum with water. (○) 0 g, (▲) 2 g, (×) 3 g, 





















Fig. 12  Effect of hardness material addition on 
hydrogen evolution by mechano-chemical reaction 
of aluminum with water. (○) no addition, (●) BN 
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